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Profile
Computer Science undergraduate at BRAC University who builds ML systems from data to deployment. Built PyTorch training and
PEFT pipelines (LoRA, AdaLoRA, TSDLoRA) with Optuna hyperparameter search; dataset collection, labeling and semi-automatic
annotation stacks using SAM and YOLO-family detectors; and edge inference with TensorRT on a competition robot and TensorFlow Lite
on Raspberry Pi with post-training quantization. Comfortable in Python, C++ and TypeScript, from CLI and web-portal tooling to ROS
2 nodes, with tested, reproducible pipelines.

Experience

First Global Challenge (FGC) Team Bangladesh Dhaka, Bangladesh

Technical Mentor – national robotics team Sep 2024 – Feb 2025

◦ Spent six months training the national team on programming, problem decomposition, logic building, and competition strategy.

◦ Built an end-to-end rice leaf disease detection pipeline in PyTorch and optimized inference with TensorRT for high-speed edge
deployment on the team’s robot.

ROBO hobby Dhaka, Bangladesh

AI Engineer – edge computing for agriculture Oct 2024 – Jan 2025

◦ Built a Raspberry Pi pest detection system in TensorFlow Lite for common crop pests, with reasonable accuracy in real field tests.

◦ Owned the full ML pipeline: dataset collection and labeling, model training, post-training quantization, and on-device inference.

Kibo Robot Programming Challenge, 6th Edition Dhaka, Bangladesh

6th Place, National Round, JAXA – Computer Vision and Autonomous Sign Detection Aug 2025 – Feb 2026

◦ Placed 6th in the national round with a real-time CV pipeline for autonomous sign detection in JAXA’s microgravity simulator.

◦ Wrote real-time detection and classification for visual markers, tuned the CV models for speed and accuracy under simulator
constraints, and connected the perception module to the navigation stack for autonomous targeting.

BRACU Mongol-Tori (University Mars Rover Team) Dhaka, Bangladesh

University Project Team – multiple roles, ranked 8th at University Rover Challenge 2025 Nov 2023 – Present

◦ Co-Advisor (Nov 2025 – Present): Direct technical strategy for the European Rover Challenge build. Mentor undergraduate
engineers on autonomous navigation, perception, ROS 2 architecture, and sim-to-real validation, and push the team to write up
competition work to publication standards.

◦ Sub-Team Lead, Autonomous (Sep 2024 – Aug 2025): Led the autonomy sub-team. Built and deployed the autonomy stack,
SLAM pipeline, and path-planning algorithms for the rover. Ran the autonomous missions on-site at the University Rover Challenge
in Utah and managed live telemetry during competition runs.

◦ Control Systems Engineer (Feb 2024 – Aug 2024): Wrote the ROS 2 communication and control architecture from scratch.
Implemented inverse kinematics for a 3-DOF arm using ArUco markers and an OpenCV pipeline. Worked on camera calibration for
the rover’s stereo and RGB feeds.

◦ Contributor (Nov 2023 – Feb 2024): Studied rover control on Arduino and Raspberry Pi, and assessed the feasibility of moving
the rover stack onto ROS.

Projects

� PEFT multi-seed retraining suite (TSDLoRA, LoRA, AdaLoRA) (2026): Built the three-stage pipeline behind the thesis
experiments: Optuna/TPE hyperparameter search for TSDLoRA, multi-seed retraining of 3 methods × 3 backbones × 8 GLUE tasks (72
combinations, 5 seeds each) through a CLI or a web portal, and an analysis stage that produces mean±std tables, single-signal ablations
(entropy, gradient and rollout-only allocation) and Wilcoxon tests. Baselines use the peft LoRA and AdaLoRA implementations with
adapters on the Q/K/V and attention-output projections.

� DhakaSense capture and annotation stack (Jul 2026 – Sep 2026): Built the in-vehicle recording stack for a multimodal Dhaka
driving dataset: supervisor and watchdog over ZED SVO2, RealSense and chunked-audio recorders, an SBG Ellipse-D INS as master
clock, optical-clock sync validation, dual-copy SHA-256 offload and QC reports. Wrote a licence-free PPK chain (UBX to RINEX,
RTKLIB), a CVAT label generator, and a remote export orchestrator that runs the nuScenes exporter over NFS, attaches PPK-enriched
ego poses with fix status and sigmas, and seals exports with BLAKE2b manifests and a ledger.

� hifi-environment-builder (Oct 2026): Wrote a Python toolkit (hifienv) and Claude Code skill that build label-correct, sensor-clean,
licence-clean, reproducible simulation environments for Unreal Engine 5/Cosys-AirSim and Isaac Sim 6 (USD). Fetches CC0/CC-BY
PBR materials from Poly Haven, ambientCG and MatSynth with per-file provenance (source, licence, sha256), builds GLB kits headless
in Blender, generates seeded layouts, imports into Unreal or writes collider and visual USD, and gates every property: licence allowlist,
label parity, null tests, 1 mm collider parity; 289 tests, MIT.

� EchoMind VLM wrapper and my bot ROS 2 robot – Rudra-roy/EchoMind, Rudra-roy/my bot (Sep 2024 – Sep 2025):
Wrote EchoMind, a TypeScript wrapper for locally hosted vision-language models: it routes prompts to a local server, handles
asynchronous client-server traffic, and renders responses in a UI built for fast experimentation with on-device AI. Built my bot, a ROS
2 mobile robot with full URDF modelling, the Nav2 stack for dynamic path planning and waypoint navigation, and SLAM driven
by simulated LiDAR and IMU streams, with launch files configured for repeatable deployment and testing of control algorithms in
simulation.

� evs-bench (private repository) (Jul 2026 – Sep 2026): Built Python benchmark tooling for event-based detection of high-speed
targets: a dataset contract with validator and QC reports, corrected ESIM event synthesis (persistent per-pixel reference levels,
log-intensity interpolation, refractory period) pinned by analytic unit tests, class-agnostic RGB and event YOLO11 baselines, a dt-aware
Kalman/SORT tracker, and a time-to-first-detection metric with k-consecutive confirmation and oracle reference curves. Added AirSim
fly-and-record capture that replays a logged trajectory through a stepped 2 ms pipeline for 500 Hz output; 57 tests, MIT.

mailto:hironmoy5458@gmail.com
https://hironmoy.com
https://linkedin.com/in/hironmoy-roy-rudra
https://github.com/Rudra-roy
https://github.com/Rudra-roy/hifi-environment-builder
https://github.com/Rudra-roy/EchoMind--You-speak-It-thinks
https://github.com/Rudra-roy/my_bot


Technical Skills

� Languages: Python (advanced), C/C++ (pybind11), C#, JavaScript, TypeScript, SQL, Bash

� Deep learning and CV: PyTorch (advanced), TensorFlow, Keras, Scikit-learn, OpenCV, YOLO Ultralytics models, SAM, Tesseract
OCR, classical computer vision, Reinforcement Learning (DQN, PPO)

� LLMs and PEFT: Hugging Face Transformers, peft (LoRA, AdaLoRA), Optuna, LLMs (GPT, Llama, DeepSeek), RAG systems,
vector databases (Pinecone, ChromaDB)

� Data and MLOps: Pandas, NumPy, feature engineering, data augmentation, bioinformatics pipelines; Docker, distrobox, Git/GitHub,
CI/CD, Weights & Biases, Jupyter notebooks, Linux (Ubuntu, Raspbian)

� Edge deployment: TensorRT, TensorFlow Lite, post-training model quantization, Raspberry Pi, Arduino, ESP32, STM32

� Web and backend: Flask, FastAPI, REST API design, React Native (Expo Go), Tailwind CSS, Laravel, MySQL, MongoDB, SQLite,
GUI development (PyQt, Tkinter)

Education

BRAC University Dhaka, Bangladesh

BSc in Computer Science, CGPA 3.65/4.00 Sep 2022 – Jan 2027 (expected)

◦ Research interests: robotics, autonomous systems, high-fidelity simulation, perception, IoT.

◦ Honors: VC’s List for Academic Excellence (4 semesters); Dean’s List for Academic Excellence (3 semesters).

◦ Thesis: TSDLoRA: Prioritizing Task-Specific Layers for Efficient Low-Rank Adaptation in Encoder-Only Transformers (2026).

National College of Education Narsingdi, Bangladesh

Higher Secondary Certificate, Science group 2019 – 2021

Publications
� Matched Controls for Probe-Based LoRA Rank Allocation: A Negative Result for One Allocator under a Rank-Coupled

Initialization. Under review, Transactions on Machine Learning Research (submitted 2026) (first author).

� DhakaSense: A Multimodal Driving Dataset and Benchmark for Dense, Heterogeneous Traffic in Dhaka.
Under review, IEEE ICRA 2027 (submitted 2026) (second author).

� CERTUS: Certified Terrain Traversal Under Sensing Uncertainty, with Certification-Driven Active Perception.
In preparation, target IEEE/RSJ IROS 2027 (first author).

� COVE-Sim: counterfactual, recipient-specific communication for event-camera UAV teams (working title).
In preparation, target IROS 2027 (CoRL 2027 fallback) (first author).

� COVE multi-UAV hazard detection and avoidance dataset (working title).
In preparation, target NeurIPS 2027 Datasets & Benchmarks track.

Honors and Awards

� 8th Place, University Rover Challenge 2025 – The Mars Society, Hanksville, Utah, USA (Jun 2025).

� 21st Place, University Rover Challenge 2024 – The Mars Society, Hanksville, Utah, USA (Jun 2024).

� 6th Place, National Round, Kibo Robot Programming Challenge 2025 – JAXA, Tokyo, Japan (Feb 2026).
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